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WHAT IS CLAIMED IS: 

^x> J.. A method c\£ compressing/extending a color reproducing 

v /space for transforming a color reproducing space of a first 

image input/output citevice into a color reproducing space of a 
second image input /output device, comprising: 

a chroma compressing/extending step which compresses or 
extends chroma of a colbr gamut of the first image input /output 
device represent within the same hue plane in a uniform color 
space in said same huelplane; 

a lightness correcting step for correcting lightness of 
the color gamut compresfeed or extended by the chroma 
compressing/extending stjep, said lightness correcting step not 

the lightness when a chroma value is 
chroma point having a maximal chroma 
value of said compressed pr extended color gamut to a specified 
point in the color gamut (represented in said same hue plane of 
the color reproducing space of said second image input/output 
device when said chroma/ value is the maximal chroma value and 
correcting the lightness such that a correction amount of the 
lightness changes in a non-linear manner as the chroma value 
becomes higher when tlfe chroma value is within a range of from 

han said maximal chroma value; and 
essing/extending step of compressing or 



executing correction of 
0, correcting a highest 



more than 0 to less t 
a lightness comp. ■ 



extending the color gamut which has been processed by said 
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chroma compressing/extending step and said lightness 
correcting step into wiVhin the color gamut of said second image 
input/output device in\said same hue plane. 

2 . The method of compressing/extending the color reproducing 
space according to claimll, further comprising: 

a color gamut correcting step of correcting an edge form 
of the color gamut of saidlsecond image input/output device in 
accordance with an edge folcm of the color gamut of said first 
image input /output device, before compression or extension to 
the color reproducing spade of said first image input /output 
device using said method Af compressing/extending the color 
reproducing space is performed. 

3 . The method of compresiing/extending the color reproducing 
space according to claim/ 1, further comprising: 

a non-linear correcting step which corrects a non-linear 
portion of an edge form ybf the color gamut of said first image 
input /output device or/ said second image input /output device 
in a linear manner, before compression or extension into the 
color reproducing spice of said first image input/output device 
using said method of compressing/extending the color 
reproducing space fLs performed. 
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A . The method of Compressing/extending the color reproducing 
space according to craim 1, wherein, when the color reproducing 
space is compressed orvextended using the method of 
compressing/extending saud color reproducing space, a 
adjusting parameter of adjusting at least one of a hue, a chroma 
range and a lightness region for correcting the color 
reproducing space is provided to adjust at least one of a 
corresponding hue, a corresponding chroma range and a 
corresponding lightness regidn in the color reproducing space 
to transform into by compression or extension. 

5. The method of compressing/sxtending the color reproducing 
space according to claim 4, wheorein the adjusting parameter 
which adjusts at least one of said hue, chroma range and 
lightness region is an adjusting parameter related. to at least 
one of primary colors. 



6 . The method of compressing/ewtending the color reproducing 
space according to claim 5, wheaein a color gamut correction 
parameter to be calculated for correcting the color reproducing 
space determines a color gamut/ correction amount to be added 
to data of a hue of interest by performing an interpolation in 
accordance with a position o£ said hue of interest from said 
adjusting parameter of primary colors located on both sides of 
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said hue of interest on the uniform color space. 



7 . The method of compressing/extending the color reproducing 
space according to claim\2, further comprising: 

before said method of compressing/extending the color 
reproducing space in the color reproducing space of said first 
image input/output device ks performed, a white color/black 
color adjusting step which,! when a white point or black point 
within the color reproducing space of said first image 
input/output device or said (second image input/output device 



is not located on a lightness 
corrects the white point or a 



axis on the uniform color space, 
range in the neighborhood thereof 



or the black point or a range in the neighborhood thereof to 
correct the white point or the [black point to be on said lightness 
axis; 

a lightness region adjui ting step for allowing a lightness 
region of the color reproducing space of said first image 
input/output device to be sec by the position of points of white 
color and black color whicp have been adjusted to be on the 
lightness axis and a lightmess region of the color reproducing 
space of said second image/input /output device to coincide with 
each other by means of Enlargement or contraction; 

a color gamut correction parameter calculating step which 
calculates a color gam/at correction parameter in accordance 
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with the color gamud the edge form of which is corrected and 
the resultant corrected edge form of which is set by said color 
gamut correcting step or said non-linear correcting step; and 

a color reproducing space calculating step which 
determines a corrected color gamut for each hue using the color 
gamut correction parameter calculated in said color gamut 
correction parameter calculating step and allows the thus 
determined, corrected colon: gamut to be the color reproducing 



space of said first image 
subjected to compression or 



Lnput /output device which is to be 
extension of the color reproducing 
space, or the color reproducing space of said second image 
input/output device to compress or extend the color reproducing 
space into. 



8 . The method of comprefs sing /extending the color reproducing 
space according to claim 2 or 3, 

wherein said color gamut correcting step corrects the edge 
form of the color gamut/of said second image input /output device 
by allowing a hue of at least one of primary colors in the color 
gamut of said second image input/output device to coincide with 
a hue of at least one of the primary colors in the color gamut 
of said first image input/output device, and 

wherein, when a lightness change relative to a chroma 
change of the edge form on the color gamut of said first image 





n 

input/output device or skid second image input/output device 
is non-linear, said non-lVnear correcting step corrects the 
lightness change relative to the chroma change of the edge form 
on said color gamut in a linepr manner within the same hue plane 
in the uniform color space. 



Q 
ill 
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9. The method of compressing/extending the color reproducing 
space according to claim 1, 

.wherein said lightness dompressing/extending step 
performs a non-linear compression or extension such that a ratio 
of compression or extension iis larger in the neighborhood of 
an edge of the color gamut tp/be compressed or extended while 
the ratio of compression of extension is smaller as a point in 
the color gamut to be compressed or extended is apart from the 
neighborhood of the edge. 



10 . The method of compressing/extending the color reproducing 
space according to clairn 9, 

wherein, when compression or extension is performed 
keeping the chroma va4ue to be constant in the color gamut to 
be compressed or extended, a ratio of compression or extension 
is fixed as 0 at a middle point having a middle lightness value 
between a maximal l/ightness value and a minimal lightness value 
at a specified chroma value and a ratio of compression or 
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extension is larger as anoint is apart from the middle point, 
and \ 

wherein, when the ratr>o of said compression or extension 
surpasses a maximal compression or extension ratio which have 
been previously set, a point to\which the middle point is moved 
by compressing or extending the kiddle point is moved such that 
the point is contained within skid maximal compression ratio 
and said maximal extension ratdo. 

11 . The method of compressing/extending the color reproducing 
space according to claim 10, / 

wherein, when said compression or extension ratio still 
surpasses the maximal compression or extension ratio which has 
been previously set even afuer said middle point is moved by 
transformation, a point having a middle value between the 
maximal lightness value ancy the minimal lightness value at the 
same chroma value in the iolor gamut of said second image 
input/output device as that of said middle point in the color 
gamut of said first image input/output device is set as a fixed 
point and then compression or extension is performed such that 
the compression/extension ratio is 0 at the fixed point, 
increases as a point is apart from the fixed point and becomes 
said maximal compression ratio or said maximal extension ratio 
at the maximal lightness value and the minimal lightness value 
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and, thereafter, cotapress 



linear manner. 



ion or extension is performed in a 



12 . The method of colressing/extending the color reproducing 
space according to cllim 1, further comprising the steps of. 

predetermining alcommon region highest chroma point having 
a maximal chroma valul within the same hue plane in a common 
region of color gamuts of said first image input/output device 
and said second image Lout/output device, before said chroma 
compressing/extending step is performed; 

performing compr ssion or extension in which the chroma 
value at the highest Loma point of the color gamut to be 
compressed or extendel becomes the chroma value of said common 

J w-it-h resoect to the color gamut in 

region maximal chromaf point wxth respect t 

said chroma compres iing/extending step; thereafter, 

performing the/correction of lightness value which allows 
the highest chroma Lnt of the color gamut in which compression ■ 
or extension of thi chroma has been transformed to coincide with 
said common regin highest chroma point, in said lightness 
correcting step/ and thereafter, 

compress! or extending the color gamut which has been 
corrected in sa[d lightness correcting step to transform it into 
the common rec ion of the color gamut of said first image 
input/output ivice and said second image input/output devxce 
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thereby performing the method of compressing/extending the 
color reproducing space for each hue plane, in said lightness 
compressing/extending step. 



13. The method of compares sing /extending the color reproducing 
space according to claiVn 4, further comprising the steps of: 
determining a chrome value C r on an edge of the color gamut 
of said second image inputVoutput device having a same lightness 
value as that of said higaest chroma point of the color gamut 
of said first image input /loutput device in the same hue plane 



on the uniform color spac 



compressing/extending step is performed; 



determining a chroma 
chroma point having the 
region of the color gamul 



3, before said chroma 



value C z of a common region highest 
nlaximal chroma value in the common 
s of said first image input/output 
device and said second imjage input /output device in said same 
hue planer- 
determining a chroma value C 3 of the highest chroma point 
of the color gamut of sgid second image input/output device in 
said same hue plane; 

setting said ad/usting parameter for adjusting a chroma 
range in which a range between said chroma value C x and said 
chroma value C 3 is a maximal adjustable range with said chroma 
value C 2 being in the center among the thus determined chroma 
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values ; 

determining a chroma value by interpolation from said 
chroma value C : , \hroma value C 2 and chroma value C 3 using the 
thus determined adjusting parameter, determining a point nearer 
to the lightness value\of said highest chroma point on the edge 
of the color gamut of said second image input/output device 
having the thus determined chroma value and then setting the 
thus determined point as a\corrected highest chroma point; 

performing, in said chAoma compressing/extending step, 
compression or extension in^TIhich the chroma value of the 
highest chroma point of the c&lor gamut to be compressed or 



extended is the chroma value of 
point on the color gamut of sa 
device; and thereafter, 

performing, in said light 



said corrected highest chroma 
: ,d first image input /output 

ess correcting step, the 



lightness correction which allows the lightness value of the 
highest chroma point of the color gamut to coincide with the 
lightness value of said corrected highest chroma point on the 
color gamut in which chroma hap been compressed or extended to 
be transformed. 



/J 

).4. The method of compressihg/extending the color reproducing 



space according to claim \%f t wherein said lightness 



compressing/extending stej further comprises the stages of: 



* 
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determining tne color gamut belonging to both of the common 
region of color gamuV of said first image input/output device 
and the color gamut <y£ said second image input/output device 
in the same hue plane On the uniform color space and the color 
gamut in which lightness correction has been performed in said 
lightness correcting stfcp as a coincidence emphasis region; 

determining the colpr gamut obtained by replacing a 
portion of the edge within! the color gamut of said second image 
input/output device with a| curve which is present outside said 
coincidence emphasis region and inside the color gamut of said 
second image input /output device, curves in the color gamut of 
said second image input/output device in a non-linear manner 
as the chroma value becomes larger starting from 0 and reaches 
said corrected highest chroma point at the chroma value of said 
corrected highest chroma point as a color, gamut emphasis region; 

obtaining a corrected lightness region for each hue plane 
by interpolation from said adjusting parameter which adjust a 
set lightness region using the thus determined color gamut 
emphasis region and s£id coincidence emphasis region; and 
thereafter, 

compressing orj extending in said lightness 
compressing/extending step, the color gamut which has been 
corrected in said/ lightness correcting step and transformed 
into said corrected lightness region thereby performing the 
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method of compressing /^x tending the color reproducing space 
for each hue space. 

'> 

V5 . The method of compress amg/extending the color reproducing 
space according to claim 1,\ wherein a transformation of 
compression or extension to ^>e performed in said chroma 



compressing/extending step o 
compressing/extending step is 
the following equation as a s 



said lightness 
a transformation represented in 
tandardized value of from 0 to 1 



F — (k - 1) • X 2 + X 
wherein k denotes compj 



before the transformation is demoted by X; a standardized value 
of from 0 to 1 after the transformation is denoted by F: 



(1) 



ession/extension ratio. 



1,6. A method of compress ir/g/ext ending a color reproducing 
space, comprising the step/ of: 

before the color reproducing space is compressed or 
extended such that the coldr reproducing space of a first image 
input/output device is transformed into the color reproducing 
space of a second image input/output device having a different 
shape or size of the color reproducing space, 

correcting an edge shape of a color gamut of said second 
image input /output device in accordance with an edge shape of 
a color gamut of saiq first image input /output device. 
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tethod of compressing/extending a color reproducing 



space comprising the step of: 

before the color reproducing space is compressed or 
extended such that the color reproducing space of a first image 
input/output device is transformed into the color reproducing 
space of a second image input/oJitput device having a different 
shape or size of the color reproducing space, 

correcting a non-linear pcjrtion of an edge shape of a color 
gamut of said first image input/output device or said second 
image input/output device in la linear manner. 

^l'o. A method of compressing/ extending a color reproducing 
space, comprising the steps/ of : 

when the color reproducing space is compressed or extended 
such that the color reproducing space of a first image 
input/output device is transformed into the color reproducing 
space of a second image input/output device having a different 
shape or size of the cc/Lor reproducing space, 

providing an adjv/sting parameter of adjusting at least 
one of a hue, a chroma range and a lightness region for the 
purpose of adjusting the color reproducing space; and then 

adjusting at least one of corresponding a hue, the chroma 
range and the lightness region of the color reproducing space 
to transform into; by compression or extension. 
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/!9. A method of cVnp res sing /extending a color reproducing 
space in which, when the color reproducing space is compressed 
or extended such that the color reproducing space of a first 
image input/output device^ is transformed into the color 
reproducing space of a second image input/output device having 
a different shape or size of the color reproducing space, 
comprising the step of: \ 

preliminarily determining a coincidence emphasis region 
in which magnitude relationship of lightness values or chroma 
values before and after suchl compression or extension is 
maintained and image gradations or color appearances before and 
after such compression or extension coincide with each other, 
even if the color gamut of saip first image input/output device 
is compressed or extended in the same hue plane, and a color 
gamut emphasis region that contains said coincidence emphasis 
region, is contained in tne color gamut of said second image 
input/output device and has the color gamut to be outputted by 
said second image out puty/ input device being larger than said 
coincidence emphasis region; 

determining the color gamut by interpolation using the 
thus determined coincidence emphasis region and color gamut 
emphasis region in accordance with intensities of emphases 
thereof as a color /gamut to transform into; and whereby 

performing compression or extension. 
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20- A color reproducing method for producing a transformation 
table for use in a plurality of image input/output devices 
having different color gamuts, comprising: 

a- first step of producing a database A representing 
transformation that uses ipput image data to a first image 
input/output device as an ilnput, transforms the input into a 
reproducing color of said filrst image input/output device and 
uses the thus transformed reproducing color as an output; 



a second step of produ 



transformation that uses input image data to a second image 



input/output device as an in 
reproducing color of said se 



:ing a database B representing 



put, transforms the input into a 
ond image input/output device and 
uses the thus transformed rtebsjc^oducing color as an output; 

a third step of producing a database AB by transforming 
a color gamut of the first image input/output device represented 
by said database A into within a color gamut of the second image 
input/output device represented by said database B such that 
gradation is preserved; 

a fourth step of producing a database BA by transforming 
a color. gamut of the second image input/output device 
represented by said database B into within a color gamut of the 
first image input/output device represented by said database 
A such that gradation/ is preserved; 

a fifth step of producing a database BA" 1 in said database 
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B by determining inverse trajnsf onaation of the transformation 
from said database B to said [database A by an inverse operation 
and then providing resultant inverse transformation to the 
color gamut of the first imape input/output device represented 
by said database A; and 

a sixth step of pro'ducing a color reproduction target 
database N for performing /transformation from said database A 
to said database B by mixifng color gamuts with respect to said 
second image input/outpujt device represented by said database 
AB said database BA" 1 in/ a linear manner. 



2<L. The color reproducing method according to claim 20^ 



wherein, 

when said database BA" 1 is produced in said fifth step, 
by taking the output Jof the database A determined in said first 
step as the output of said database BA, an input of the database 
BA with respect to said output is determined from transformation 
in said fourth step by an inverse operation; 

an output of the database B relative to the database BA 
is determined; $nd 

the input /of said database A and said database BA" 1 is 
produced by allowing the input of said database A to correspond 
to the output/ of said database B. 
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22. The color reproducing method according to claim 20, 
wherein said each transformation includes light source, 
transformation and light \range adjustment. 



2-3. The color reproducing \method according to claim .20, 



wherein a transformation tabue ab for transformation from the 
color gamut of said first imagi input/output device to the color 
gamut of said second image inpv. t/output device is produced from 
said color reproduction target database N. 



'1 



thod according to claim 23, 
_1 for transformation from the 



24 - The color reproducing ra< 
wherein a transformation tabl 
color gamut of said second iftTage input/output device to the 
color gamut of said first image input/output device is produced 
from said transformation tafele ab by the inverse operation. 



2b. The color reproducing, method according to claim 20, 
wherein said each inverseyoperation is executed by an iterative 
search method. 



ZG. A color reproducing device for producing a transformation 
table for use in a /plurality of image input/output devices 
having different polor gamut, comprising: 

a device £o£ producing a database A representing 
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transformation in which \input image data to a first image 
input /output device is taken as an input, the input is 
transformed into a reproducing color of said first image 
input/output device and a cqnsequence of such transformation 
is taken as an output; 

a device for producing k database B representing 
transformation which takes an ipput image data to a second image 



input/output device as an inp 
reproducing color of said first 



, transforms the input into a 
image input/output device and 



takes a consequence of such transformation as an output; 

a device for producing a ditabase AB by transforming the 
color gamut of the first image input/output device represented 
by said database A into within J the color gamut of the second 
image input /output device represented by said database B such 
that the initial gradation is (preserved; 

a device for producing a ^database BA by transforming the 
color gamut of the second image* input/output device represented 
by said database B into inside/the color gamut of the first image 
input/output device represented by said database A such that 
the initial gradation is preserved; 

a device for producing a database BA" 1 in said database 
B by determining an inverse transformation of the 
transformation from saicy database B into said database A by an 
inverse operation and then providing the thus determined 
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inverse transformation tlo the color gamut of the first image 
input/output device represented by said database A; and 
a device for producing a color reproduction target 
database N for transforming said database A into said database 
B by mixing the color gamut with respect to said second image 
input /output device represented by said database AB and said 
database BA" 1 . 




